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The light collection efficiency of the system using the reflective concentrator was much higher than that of the system without such a structure. Mainly because of the small aperture size of the smartphone's camera module, only a small portion of the fluorescent light (0.0091%) can be collected by the smartphone's camera when it is placed 53 mm above the lateral flow kit without the reflectors. Simple insertion of the reflector structure can significantly improve the fluorescent collection efficiency. Ray-tracing simulations (OpticStudio Professional Edition, Zemax, LLC, USA) were performed to determine the optimal CPC length, L, and its radius, a, for high light collection efficiency (Supplemental Fig. 1a ). This simulation can trace the fluorescence light radiating from the fluorophore toward the detector, and calculate the fraction of the total collected power arrived at the detector. Since the lateral flow strip width is approximately 4 mm, the input aperture radius for the reflector is decided to be 2 mm. Considering the millimeter-level alignment tolerances for the field test situations while allowing the room for emission filter insertion, we use θ=15°, a=p/sinθ =7.73 mm, and L=(a+p)/tanθ=36.3 mm for the upper CPC. The overall reflector structure size is relatively small, and its total height including the bottom parabolic mirror is 53 mm. The effective input aperture radius for the smartphone used in our experiment is smaller than 1 mm, and does not capture the whole output light from the reflective light concentrator as shown in Supplemental Fig. 1b . This is mainly because of the mismatch between the aperture sizes, a and p. The light detection efficiency can be significantly improved with the photodetectors with larger input apertures.
Bioconjugation of coumarin-derived dendrimer and antibody without latex bead
For conjugation with coumarin-derived dendrimer and anti-Influenza NP, 200 µL of 1 mg/mL antibody was mixed with 200 µL of conjugation buffer (0.1 M sodium bicarbonate, pH 8.5) at room temperature with shaking for 30 minutes. Coumarin-derived dendrimer (1 mg/mL) was dissolved in DMSO and 25 µL of coumarin-derived dendrimer (1mg/mL) (10 molar-fold excess of dye to antibody) was reacted with antibody at 4 °C for 4 hours. After finishing reaction, Zeba™ Spin Desalting columns (Thermo Fisher Scientific), 7K MWCO, were used for desalting by spinning down at 1,000 × g for 2 min. To block non-specific reaction, 1.5% of BSA was added to eluent. The final eluent was stored at 4 °C for testing. disease map; such a map can be used to monitor a worldwide H5N1 outbreak in real time.
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The color-coded labels indicate the measurement locations and detailed result information.
The map can be zoomed-in to show detailed geographical information. 
